The scaling behavior of fluctuations in cluster size is studied in q = 5 and 7 state Potts models. This quantity exhibits scaling behavior on small lattices where the scaling of local operators like energy fluctuations and Binder cumulant can not be expected.
Rigorous theory of finite size scaling, for first-order phase transitions, put forward by Borg et. al. [1, 2] gave explicit form for the size dependence of various operators.
According to this theory, for periodic boundary conditions, the operators such as specific heat and Binder cumulant at the transition temperature can be represented by a polynomial in 1/L d where L is the linear lattice size and d is the dimension. If the lattice sizes are much larger than the correlation length, the contribution of the higher order terms are negligible [3] . The difficulty arises when the correlation length is of the order of the lattice size or larger. In this case, higher order corrections are necessary and deciding the order of the transition becomes difficult. Even when the large lattices are used, higher order terms may create difficulties during the fitting process to the simulation data. Such difficulties may be reduced by choosing the operators for which the correction terms play less important role. A good example for such an operator is the average energy measured at the infinite lattice transition point. This quantity has exponentially small correction term which enables one to determine the infinite lattice critical point with great accuracy [2, 3, 4] .
In an earlier work [6, 7] on the two-dimensional Potts model, it is observed that compared to the local operators such as energy and order parameter, cluster related (global) operators are more sensitive to the changes in the system going through a phase transition. Particularly, the average cluster size distribution may give better indication on the order of the phase transition at smaller sizes than that for the en- The two-dimensional q-state Potts model is known to undergo a first-order phase transition for q > 4 [8] . While the correlation length at this transition, ξ, is about 10 lattice sites for q = 10, ξ approaches infinity in the limit as q → 4, [9] . Even though the q = 7 Potts model exhibits strong first-order behavior, correlation length is of the order of 50 lattice sites. q = 5 state model has a weak first-order transition with a correlation length about few thousand in lattice units. In various studies on finite size scaling behavior of the q-state Potts model, it has been shown that q ≥ 10 state Potts model enters into asymptotic regime for the lattice sizes L > 40 [4, 5, 12] (for a review see [3] ). This makes the observation of scaling difficult for q < 10 in simulation studies by using computationally feasible lattice sizes [4, 13, 14] where higher order corrections become important. However these studies are based on the finite size scaling behavior of the local operators such as the energy cumulants. The aim in this work is to observe the characteristic behaviours in the system by studying global operators such as fluctuations in cluster size which may yield information on the scaling form of the operators and hence on the order of the transition.
The Hamiltonian of the Potts model [15, 16] is given by
Here K = J/kT ; where k and T are the Boltzmann constant and the temperature respectively, and J is the magnetic interaction between spins σ i and σ j , which can take values 1, 2, . . . , q for the q-state Potts model. One of the basic operators, the average cluster size can be defined as
where C i is the number of spins in the i th cluster devided by the total number of spins. Similar to the energy cumulants, the fluctuations in this quantity at the transition temperature take a polynomial form [1] (
where d is the space dimension.
In the simulation of 7−state Potts model the measurements are done on twelve lattices in the range 12 ≤ L ≤ 64. Since the calculated correlation length ξ of this model is about 50 lattice sites [9] , this set of lattices are considered to be an indicative that the asymptotic regime is reached for these lattices. Such a data collapse for L ≤ 64 is impossible to observe for the energy fluctuations, as it has been studied extensively in literature [4] . This observation is also supported by the fits done to the maxima of the cluster fluctuation data (F CS) max . This quantity is expected to be independent of size in the scaling region for a strong first-order phase transition.
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). This form fits to the lattices between size 128 down to 56. In this procedure A 0 and A 1 remains unchanged within the error bars. In order to include smaller lattices another
has also been tested for all size lattices.
This form fits to all of the lattices (Fig.3.) while leaving the first coeeficient (A 0 )
unchanged.
Recently there has been a new publication in support of the idea that the global operators carry more information than the local operators [17] . The finite size scaling algorithm based on bulk and surface renormalization of de Oliveira [18] is tested 
